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The MAILING DATE of this communication appears on the cover sheet with the correspondence address — 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136 (a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1)^ Responsive to communication(s) filed on 19 November 1999 . 
2a)D This action is FINAL. 2b)^ This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) 13 Claim(s) 7-20 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) Q Claim(s) is/are allowed. 

6) S Claim(s) 1-20 is/are rejected. 

7) Q Claim(s) is/are objected to. 

8) D Claims are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are objected to by the Examiner. 

11 )□ The proposed drawing correction filed on is: a)D approved b)D disapproved. 

12) D The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. § 119 

13) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)DAII b)D Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.Q Certified copies of the priority documents have been received in Application No. . 



3.Q Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14)Q Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e). 



Attachment(s) 

15) S Notice of References Cited (PTO-892) 18) □ Interview Summary (PTO-413) Paper No(s). 

1 6) ^ Notice of Draftsperson's Patent Drawing Review (PTO-948) 1 9) O Notice of Informal Patent Application (PTO-1 52) 

17) ^ Information Disclosure Statement(s) (PTO-1449) Paper No(s) 2 . 20) O Other: 



U.S. Patent and Trademark Office 
PTO-326 (Rev. 01-01) 



Office Action Summary 



Part of Paper No. 3 





Application/Control Number: 09/444,173 
Art Unit: 2187 



Page 2 



Detailed Action 



Specification 



1 . The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. For example: 

Page 7, lines 10, "Each of the processors and memory main memory" should be 
changed to "Each of the processors and main memory". 



2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 



3. Claims 1-20 are rejected under 35 U.S.C. 102(e) as being anticipated by Chang 
et al., U.S. Patent 61 19204. 



Claim Rejections - 35 USC § 102 



Regarding claims 1,9 and 19, Chang etal. teach a method for accessing memory 
in a multiprocessor system, the method comprising: 

from a requesting processor, issuing a request for a block of data to one or more 
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other processors and memory is taught as interconnect 16 includes a broadcast fabric , 
each device connected to interconnect 16 preferably snoops all communication 
transactions on interconnect 16 (col.4, lines 23-34), each copy of the block of data being 
associated with state information indicating whether the copy is valid or invalid is taught 
as sourcing data cached within cache hierarchy 36 on interconnect 16, updating the 
coherency state of cached data, invalidating entries within the TLB of processor 10 
(Fig.2, col.4, lines 47-62); 

in each of the processors and memory that receive the request, checking to 
determine whether a valid copy of the block of data exists (col. 7, lines 39-43); and 

returning a valid copy of the requested data from one of the other processors or 
memory such that only the processor or memory having the valid copy of the data 
block responds to the request (col.1 1 , lines 44-54). 

Regarding claims 2 and 10, Chang teach each of the processors communicates 
with the memory via a memory controller (col.4, lines 20-22) and each of the processors 
has a point-to-point link with the memory controller for issuing a request for a block of 
data to the memory controller (Fig.1 & Fig.2). 

Regarding claims 3 and 11, Chang teach each point-to-point link includes two 
dedicated and unidirectional links (Fig.2, the lines indicating " to interconnect" and "from 
interconnect"). 
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Regarding claims 4 and 12, Chang teach the point-to-point links are control links 
for sending and receiving requests for blocks of data (Fig. 2) 

Regarding claims 5 and 13, Chang teach each of the processors has a control 
path point-to-point link for sending and receiving requests for blocks of data, and a data 
path point-to-point link for sending and receiving blocks of data (Fig. 2). 

Regarding claim 6, Chang teach the processors and shared memory that have 
an invalid copy of the requested block of data drop the request without responding 
(col.11, lines 44-54) 

Regarding claim 7, Chang teach tracking an identification of a processor that 
currently has a data block (Fig. 3, element 92); and in response to a cache miss in a 
requesting processor (Fig. 3), using the identification to specifically target a read 
request to the processor that currently has the requested data block (Fig. 3, col.7, lines 
12-38). 

Regarding claim 8, Chang teach maintaining a directory indicating the one or 
more processors that have a copy of a block of data (Fig.3 element 84); when the block 
of data is modified, using the directory to issue a write invalidation or write update only 
to the processors that have the copy of the block of data (col.7, lines 6-12). 



Application/Control Number: 09/444, 1 73 Page 5 

Art Unit: 2187 



Regarding claims 14,15 and 16, Chang teach a directory indicating which 
processors have a copy of a data block; wherein the processors are in communication 
with the directory to identify which other processors have a copy of the data block, and 
directing requests for the data block only to processors that have a copy of the data 
block (Fig. 3, col.6, lines 53 to col. 7, lines 38). 

Regarding claim 17, Chang teach the memory controller is in communication with 
a shared cache, separate from caches of the processors, for buffering most frequently 
accessed data block (col. 7, lines 2-5). 

Regarding claims 18, Chang teach each block has state information indicating 
which processor currently has a valid copy of a data block, and wherein the processors 
utilize the state information to specially address a processor having the valid copy in 
response to a cache miss in a requesting processor (Fig. 3, col.6, lines 47 to col.7, lines 
2). 

Regarding claim 20, Chang teach each of the processors and the shared 
memory is in communication with a control path interconnect, and each of the 
processors is in communication with the control path interconnect via a point-to 
point link for receiving and sending requests for blocks of data (Fig. 1 and Fig. 2); 

each of the processors having a corresponding request queue connecting the 
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point-to-point link of the processor to the control path interconnect (col. 8, lines 34-40), 
and each of the processors having a corresponding snoop queue connecting the point- 
to-point link of the processor to the control path interconnect (col.4, lines 53-62); 

the request queue in communication with a corresponding processor for 
buffering requests for blocks of data by the processor and issuing the requests to 
other processors via the control path interconnect (col.4, lines 49-53); and 

the snoop queue in communication with a corresponding processor for buffering 
requests for blocks of data destined for the processor (col.4, lines 53-63). 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jasmine Song whose telephone number is 703-305- 
7701. The examiner can normally be reached on 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Do H Yoo can be reached on 703-308-4908. The fax phone numbers for 
the organization where this application or proceeding is assigned are 703-305-9731 for 
regular communications and 703-305-9731 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 
3900. 

Jasmine Song «/w \] xJn^AJ/^^T*^ 





Patent Examiner 



May 7, 2001 



